Reduction of cardiac endothelin-1 by angiotensin II type 1 receptor antagonist in viral myocarditis of mice.
Renin angiotensin system contributes to activation of circulating endothelin in congestive heart failure. To investigate the effects of angiotensin II receptor antagonist and angiotensin converting enzyme inhibitors (ACEI) on the levels of endothelin-1 (ET-1), we administered orally angiotensin II type 1 receptor (AT1) antagonist, L-158,809 (ATA) (6, 1.2 and 0.12 mg/kg/day), enalapril (1 mg/kg/day) and captopril (7.5 mg/kg/day) for 14 days to mice with viral myocarditis, beginning 7 days after encephalomyocarditis virus (500 pfu/mouse) inoculation. Plasma ET-1, cardiac ET-1, heart weight (HW) and HW/ body weight (BW) ratio were examined and compared with infected untreated mice. Moreover, the HW (mg) and HW/BW (x 10(-3)) ratio were significantly (P<0.05) reduced in mice treated with ATA and ACEIs in comparison with infected control. ACEIs and higher dosed of ATA reduced myofiber hypertrophy. Both of plasma and cardiac ET-1 proteins were significantly elevated in infected control compared with uninfected normal mice. Plasma ET-1 was significantly (P<0.01) reduced in mice with three different concentrations of ATA but were not decreased in mice with captopril or enalapril compared with infected control. The expression of endothelin-1 mRNA was significantly reduced in mice with ATA in comparison with infected untreated mice by competitive RT-PCR. ATA reduced ET-1 protein and mRNA in the myocardium of mice with myocarditis, improving congestive heart failure and myofiber hypertrophy. We suggest the effect of ATA on the reduction of endothelin has a different pathway from angiotensin converting inhibitor and that ATA seems to be a useful agents for congestive heart failure due to viral myocarditis.